In Fig. S1 , we illustrate the structures of glutathione, cysteine, para-aminothiophenol, and thiophenol.
In Fig. S4 , we show the RMSD of Au atoms in equilibrium AuNP solution from their crystallographic structure. The diffusion and rotation of the AuNP were removed when computing the RMSD, which contains only the structural deformation as compared with the crystallographic structure.
In Figs. S5 to S9, we show the work curves along the pulling paths when a pair of AuNPs are brought together in SMD simulations. Figs. S5 for a pair of two GS-AuNPs, S6 for two PhS-AuNPs, S7 for two CySAuNPs, S8 for pAPhS-AuNP and GS-AuNP, and S9 for two pAPhS-AuNPs.
In Fig. S10 , we illustrate the distribution of Na + and Clˉ ions at three stages along the way of bringing the oppositely charged AuNPs together and the deformation of the Au cores when the two AuNPs are in contact with one another. 
